In this prospective study, all patients underwent either Snodgrass or Mathieu urethroplasty. Preoperative uroflowmetry was done in every patient. Postoperative uroflowmetry was done 2 weeks after stitch removal only in those patients who were not having urethral fistula. Postoperative dilation was done only in those patients who had decreased urinary flow as compared to preoperative values. Results: Fifty patients were included in this 2-year study. Uroflowmetry was performed in 37 patients. Twenty-two patients underwent Snodgrass urethroplasty and the other 15 had Mathieu urethroplasty. Pre-and postoperative Q max values were 6.57 ± 2.67 and 7.36 ± 3.90 ml/s, respectively. Q avg values were 4.16 ± 1.87 and 4.52 ± 2.50 ml/s, respectively. Although statistically insignificant, the Snodgrass technique appeared to be relatively better than Mathieu's technique. Conclusion: Uroflowmetry can predict the need for dilation in hypospadias.
Introduction
Hypospadias occurs following abnormal development of the penis [1] . More than 200 original techniques have been applied to correct hypospadias. Each of these techniques has some complications, the most common of which are fistula and meatal stenosis [2] .
All the techniques emphasize the cosmetic outcome. In contrast to it, the documentation of the functional outcome has not been extensively elucidated. Uroflowmetry is one such measure. It is the measurement of the urinary flow with various parameters. Evaluation on the basis of uroflowmetry in toilet trained patients of hypospadias has been tried at a few centers with claims of satisfactory results [3] . This study attempts to assess two different techniques in mid and distal penile hypospadias with special emphasis on urinary flow with the help of uroflowmetry.
Materials and Methods
This prospective study was carried out in the university hospital from August 2005 to July 2007. It was approved by the hospital ethical committee. All the patients were clinically evaluated for the type of hypospadias (mid or distal), meatal stenosis, chordee, length of penis both pre-and postoperatively and associated disease.
The total number of the patients was 50. The mean age of presentation was 5.51 ± 2.43 years (range 2-14 years). Forty (80%) patients were from a rural background and the other 10 (20%) Pandey/Gangopadhyay/Kumar/Sharma/ Gupta/Gopal were from an urban background. The cosmetic problem was present in all patients whereas a thin urinary stream was present in 11 (22%) patients. Chordee was present in 10 (20%) patients.
Only patients having distal or mid penile hypospadias were included and patients of proximal penile hypospadias were excluded from the study. All patients underwent either Snodgrass or Mathieu urethroplasty. Patients having an adequate urethral plate were selected for Snodgrass urethroplasty whereas those having a poor urethral plate underwent Mathieu urethroplasty. Patients were operated upon under spinal or caudal anesthesia with sedation.
In the postoperative period, the first dressing was done on the seventh day. The presence of edema was noted. Three to seven days after the first dressing, the catheter was removed along with the dressing. Stitches were removed after 3 weeks of operation. The presence of any fistula or infection was noticed. In the follow-up, patients were examined for any spontaneous closure of fistula or development of delayed fistula, stenosis or stricture of the neourethra, meatus or diverticular formation. Appearance of the penis and urinary stream were assessed at each visit. Results of the procedure and complications, if any were noted at each visit.
Preoperative uroflowmetry was done in every patient who was able to follow our commands before operation. Postoperative uroflowmetry was done 2 weeks after stitch removal only in those patients who were not having urethral fistula. Uroflowmetry was done with a rotating disc sensor. The values studied were for the first 100 ml of urine for the sake of comparing the values. These included maximal urine flow rate (Q max ), average urine flow rate (Q avg ) and voiding time (VT). Postoperative dilation was done only in those patients who had decreased urinary flow as compared to preoperative values. Statistical analysis was done using SPSS software. Results were analyzed using paired t-test, independent t-test and Z-test.
Results
The mean penile length in patients both before and after release of chordee was 4.45 ± 0.72 and 4.80 ± 0.75 cm (p < 0.05).
The complications noticed were pericatheter leak and fistula in 7 (14%), meatal stenosis in 9 (18%) and stricture in 2 (8%) patients (table 1). The mean duration of follow-up was 7.57 ± 0.12 months (range 6-9 months).
The total number of patients in whom uroflowmetry was performed was 37. Twenty-two patients had Snodgrass urethroplasty and the other 15 had Mathieu urethroplasty. The excluded patients included those with the fistula or who were too young to follow our commands. On comparing the pre-and postoperative values, the change in all the 3 values was significant (p < 0.05) (table 2). On comparing the 2 groups, the Snodgrass technique appeared to be relatively better than Mathieu's technique in all the 3 variables; however, on the basis of t value the difference was statistically insignificant (table 3). The requirement of dilation was more with Mathieu's tech- The complications were more in the Mathieu urethroplasty group than the Snodgrass urethroplasty group. 
Discussion
There has been a lot of work done in the field of hypospadias; however, the functional evaluation has been left more for clinical evaluation which can have observer bias. In the present study, this observer bias was tried to be eliminated by the use of uroflowmetry.
According to a recent review, the best time for repair of hypospadias is between 6 and 12 months of age [4] . In our study, only 3 children were 2 years old. All of them belonged to the urban background.
For dilation, only those patients with no urethral fistula were included. The requirement of dilation was more with Mathieu's technique than with the Snodgrass technique (table 4). The requirement of dilation was judged on the basis of uroflowmetry. Garibay et al. [5] operated upon various types of hypospadias with different techniques. They were able to identify meatal stenosis and stricture on the basis of uroflowmetry that responded to either dilation or surgery. Anwar et al. [6] successfully detected asymptomatic urethral strictures using uroflowmetry and treated them by urethral dilation. The same was noticed by us. No patient presented with overt urinary obstruction and subclinical obstruction was detected on uroflowmetry. Studies have found asymptomatic strictures which are diagnosed by uroflowmetry to occur more commonly in the first year after operation [7] .
There are conflicting conclusions on the postoperative evaluation of hypospadias using uroflowmetry. Some have claimed to have normal flow pattern [8, 9] , while others have found them to be obstructive [10] . We noticed an obstructive pattern, although subclinical, in 12 patients that responded to dilation. It has been reported that urinary flow obstruction after hypospadias may be a temporary phenomenon and flow may increase in a follow-up of one to a few years [10, 11] . However, the actual clinical significance of an obstructive uroflow pattern in hypospadias patients remains unclear [12] . Despite this claim, it has also been noticed that improved flow is less than normal [13, 14] . The spontaneous improvement in the flow rates could not be substantiated by the present study because of the short follow-up. Early uroflowmetry was performed as patients in our setup do not turn up easily once they find themselves fit. This has limited a long follow-up of the patients.
In one of very few studies where both pre-and postoperative uroflow rates were compared [15] , it was observed that most of the patients with an abnormal postoperative flow also had an abnormal flow preoperatively. It was suggested that this finding might reflect a factor inherent to the condition rather than secondary to surgery. This finding, however, was not noticed in the present study. Marte et al. [16] studied 21 patients of hypospadias operated by the Snodgrass technique. They expressed Q max and Q avg as percentiles and took the 25th percentile or more as normal, 5th to 25th percentile as equivocally obstructed and < 5th percentile as obstructed. This use of uroflowmetry was found to be satisfactory by them. Other workers have also found uroflowmetry to be an important tool in the follow-up of patients operated on for hypospadias that are at risk for stenosis or stricture and then requiring further treatment, either surgery or dilation [17, 18] .
There are studies reporting better cosmetic outcome with the Snodgrass technique than with the Mathieu technique [19] , however, the functional outcome of their comparison is limited only to distal penile hypospadias [12] . There has been no study comparing both mid and distal penile hypospadias. The present study found the functional outcome to be better in the Snodgrass technique than with the Mathieu technique but the results were statistically insignificant. This may be due to the small sample size. More studies are needed to confirm the statement. This is in variance to Scarpa et al. [12] who noticed better flow in patients undergoing Mathieu urethroplasty.
The present study had certain limitations. The sample size was small. The follow-up period was not a long one. The results were not compared to the normal values of uroflowmetry. Rather, the results in the form of pre-and postoperative values were compared. Besides this, uroflowmetry itself has some limitations in its use. It can only be used in toilet trained children with no obvious complication such as fistula.
The strength of this study is that this is one of the few series reporting the results of uroflowmetry performed pre-and postoperatively in patients undergoing two different kinds of hypospadias repairs.
To conclude, use of uroflowmetry to assess the functional results of hypospadias surgery can be gratifying. With avoidance of unnecessary trauma due to dilation, the cooperation of pediatric patients can be achieved.
